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METRIC CONVERSIONS

Factors for converting inch-pound units to metric (International System)
units are given in the following table:

Multiply inch-pound unit By To obtain metric unit
acre 0.4047 hectare

cubic foot per second (ft3/s) 0.02832 cubic meter per second
inch (in.) 25.40 millimeter

mile (mi) 1.609 kilometer

square mile (mi?) 2.590 square kilometer

ton per day (ton/d) 0.9072 megagram per day

Temperature data in this report are in degrees Celsius (°C) and may be
converted to degrees Fahrenheit (°F) by the following formula:

°F = 1.8(°C) + 32.
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STATISTICAL AND GRAPHICAL SUMMARIES OF
SELECTED WATER-QUALITY AND STREAMFLOW DATA FROM
THE TRINITY RIVER NEAR CROCKETT, TEXAS, 1964-85

Richard L. Goss

" ABSTRACT

Statistical and graphical ;summaries of selected water-quality and."
streamflow data collected between 1964 and 1985 at the Trinity River near’
Crockett are presented to document the baseline water quality of the Trinity
River at this location. Dissolved oxygen exceeded 7.0 milligrams per liter in
more than 50 percent of the samples analyzed. The mean value of pH 'was 7.4
units; the mean values of specific conductance and temperature were 619
microseimens per centimeter at 25 degrees Celsius and 20.5 degrees Celsius,
respectively.

As part of the statistical summaries, trend tests were conducted. Sev-
eral small uptrends were detected for total nitrogen, total organic nitrogen,
total ammonia nitrogen, total nitrite nitrogen, total nitrate nitrogen, total
organic plus ammonia nitrogen, total nitrite plus nitrate nitrogen, and total
phosphorus. Small downtrends were detected for biochemical oxygen demand and
dissolved magnesium.

INTRODUCT ION

The Trinity River in north-central Texas flows through the Dallas-Fort
Worth metroplex in a southeasterly direction toward the Gulf of Mexico (fig.
1). Drainage area of the Trinity River near Crockett is 13,911 mi2?. Water in
the Trinity River downstream of the Dallas-Fort Worth metroplex is adversely
affected by the municipalities, and the stretch of the river from the metro-
plex to Livingston Reservoir is considered to be one of the most polluted
reaches in the basin. During 1low-flow conditions, the main stem of the
Trinity River 1is . composed almost entirely of treated effluents from waste-
water treatment plants (Texas Department of Water Resources, 1984). Water-
quality problems that have been attributed to runoff from the metropolitan

“areas of Dallas-Fort Worth occasionally occur in the Trinity River near
.Crockett. That wurban runoff, combined with existing seasonal water-quality
"conditions of the river, has resulted in serious environmental problems (Texas
Water Commission, written commun., :1987).

The purpose of this report is to present statistical and graphical sum-
‘maries of selected water-quality and related streamflow data collected at the
.gaging station on the Trinity River near Crockett. The summaries include a
~statistical test for trends. Determining the causes of any trends is beyond
-the scope of this report. Statistical and trend "analyses performed on

periodic water-quality and streamflow data from 1964 to 1985 are presented in
tables. Continuous streamflow, water-temperature, dissolved oxygen, pH, and
specific-conductance data for the 1975-84 water years are presented graph-
ically in illustrations.
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River near Crockett, Texas.




Statistical analyses of water-quality and related streamflow data. were
performed using the Statistical Analysis System (SAS)! programs developed by
the SAS Institute of Cary, North Carolina (SAS Institute, Inc., 1982a,b). The
SAS computer programs provide data-analysis and data-management functions such
as sorting, merging, copying, and condensing sets of data.

The SAS procedure used for the statistical summary of water-quality data
included 1in this report is the univariate procedure. This procedure produces
simple descriptive statistics of numeric variables and provides detailed
information on the distribution of their values. Some of the statistical
features obtained with the univariate procedure and tabulated in this report
include sample size (the number of observations) on which statistical calcu-
tions were based and the maximum, minimum, and mean values. Other statistical
features obtained for constituents with five or more-observations include the
95th, 75th, 50th (median), 25th, and 5th percentile values.

A non-parametric SAS procedure (SEASKEN), developed by the Systems Analy-
sis Group of the U.S. Geological Survey (Crawford, Slack, and Hirsch, 1983),
was used to test for trends in water-quality data. A brief description of
this procedure is presented in the "Trend Analysis" section of this report.

STATISTICAL SUMMARY OF WATER-QUALITY DATA
Descriptive

Statistical summaries of selected water-quality and streamflow data col-
lected at periodic intervals from the Trinity River near Crockett are pre-
sented in table 1. Although a detailed analysis of the data is beyond the
scope of this report, several water-quality features are noted to exemplify
the utility of the data summaries. _Dissolved-oxygen concentrations exceeded
7.0 mg/L (milligrams per liter) in more than 50 percent of the samples ana-
lyzed, while concentrations less than or egual to 3.3 mg/L occurred 5 percent
of the time. Measurements of pH had a mean value of 7.4 units and ranged
between 5.5 and 8.9 units. The pH values were above 6.9 pH units 95 percent
of the time, but equaled or exceeded 8.0 units only 5 percent of the time.
The maximum specific conductance was 2,100 pS/cm (microsiemens per centimeter
at 25 °C), the mean was 619 pS/cm, and the minimum was 172 uS/cm. Temperature
ranged from a maximum of 34.5 °C to a minimum of 4.0 °C, with a mean of 20.5
o

C.

Trend Analysis

Trends, for the purpose of this report, are defined as a monotonic change
with time, occurring either as an abrupt or gradual change in a water-quality
constituent or property. Trends in water quality often are not readily appar-
ent. Concentrations of elements or compounds in water often change by only a
few percent annually. Trends are often masked by fluctuations in streamflow,
seasonal variations, and sampling and analytical variability. Changes in con-
stituent concentration caused by variations in discharge are particularly

! Use of trade names in this report is for identification purposes only and
does not constitute endorsement by the U.S. Geological Survey. :
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troublesome in trend-detection efforts. As discharge increases, the con-
trations of many water-quality constituents such as dissolved solids
decreases. Concentrations of suspended sediment and constituents related to,
suspended sediment, such as bacteria, nutrients, trace metals, and wmany..
organic compounds, generally increase with increasing streamflow. .

Trend tests conducted in this study were performed using the Seasonal:
Kendall trend procedure outlined by Smith, Hirsch, and Slack (1982) and..
Crawford, Slack, and Hirsch (1983). The Seasonal Kendall procedure was'’
designed for analysis of time trends in seasonally varying water-quality data
from fixed, regularly sampled monitoring sites. This statistical procedure.
also provides an estimate of the median rate of change of quality over the
sampling period (trend slope) and a method for flow-adjusting the data to
correct for effects of changing streamflow on trends in the water-quality
data. -

Results of trend tests for the Trinity River near Crockett are presented
in table 2. Tests for biochemical oxygen demand (BOD) and dissolved magnesium
indicate that a small downtrend has occurred at this site. Uptrends occurred
in total nitrogen, total organic nitrogen, total ammonia nitrogen, total
nitrite nitrogen, total nitrate nitrogen, total organic plus ammonia nitrogen,
total nitrite plus nitrate nitrogen, total phosphorus, dissolved solids,
dissolved sulfate, and dissolved sodium. No trends were detected for dis-
solved chloride, dissolved calcium, hardness, or field alkalinity.

GRAPHICAL SUMMARY

Graphs were prepared showing the data collected from 1975 to 1984 by the
U.S. Geological Survey flow-through water-quality monitor. Graphs of water-
quality and streamflow data (figs. 2-11) include: (1) Mean daily discharge,
(2) mean daily specific conductance, (3) daily maximum and minimum pH values,
(4) daily maximum and minimum dissolved oxygen, and (5) mean daily water tem-
perature. Additional graphs (fig. 12) show the phenomenon of rapid decrease
in dissolved oxygen when discharge 1is rapidly increased for several time
periods. .
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DAILY DISSOLVED OXYGEN, IN MILLIGRAMS PER LITER
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Table 2.--Trend test results for water-quality constituents and
properties in the Trinity River near Crockett, Texas,
February 1964 to August 1985

{+, uptrend; -, downtrend; --, no trend;
mg/L, milligrams per liter]

: Change
Water-quality Concen- Median rate Percent
constituent tration of change per
unit - (units per year
: year)
Total nitrogen mg/L : +0.,22 +4.89
Total organic nitrogen mg/L . +0.11 +9.52
Total ammonia nitrogen . mg/L - +0.01 +é.07
Total nitrite nitrogen mg/L +0.01 +9.11
Total nitrate nitrogen mg/L +0.20 +6.51
Total organic plus ammonia nitrogen mg/L +0.03 +1.73
Total nitrite plus nitrate nitrogen mg/L +0.20 +7.76
Total phosphorus mg/L . +0.02 +1.62
Biochemical oxygen demand mg/L -0.13 -2.38
Dissolved solids mg/L +3.02 +0.91
Dissolved oxygen mg/L . -- --
Hardness mg/L _— -
Dissolved chloride - mg/L -- -
Disso]vedAsulfate mg/L +1.49 +2.41
Dissolved sodium - mg/L +1.14 +1.59
Dissolved calcium ' mg/L : -- .-
Dissolved magnesium ' mg/L -0.05 -0.87
Field alkalinity | mg/L . - -
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